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15 ^Method for producing a corrugated tube having a slitted openin g 

that extends along a generating line 



The present invention relates to a method for producing a plastic, dimenslonally stable 
20 corrugated tube which is provided. In particular, for protectively enclosing electrical lines and 
which comprises a slitted opening that extends along a generating line. 

Such corrugated tubes, in particular plastic tubes, are known and used, in particular, in 
automobile construction for protectively enclosing electrical lines. The longitudinal slit, or the 
25 slitted opening formed by it, which is provided in such corrugated tubes, serves to insert the 
cables to be protected, usually in the form of a cable bundle or cable harness, in the 
corrugated tube. 

The prior art discloses the most diverse suggestions of how to provide the borders of the 
30 slitted opening in corrugated tubes of this type such that, once the cables have been inserted, 
the borders can be manually contacted with each other to form a closure, which may also be 
opened again, if required, be it with or without the help of a tool. 



35 



Depending on the design of the borders of the slits or on the respective forms of closure of the 
longitudinal slits, the closing of such tubes requires more, or less, time in addition to 



2 




5 the fact that the design of the borders of the longitudinal slits is more or less connplicated. 

Thus, it is known, for example, to defornn the two borders of the slit of the corrugated tube, 
which fomn the opening, such that they fomn a releasable closure together. Such deformation 
of the borders may be of the most diverse shapes, e.g. in the manner of a known zip fastener 

10 or also in the manner of a Velcro closer or a hook closure. This has the disadvantage that, 
upon insertion of the cable harness in the corrugated tube, care must be taken to displace the 
borders of the slit in the corrugated tube or to position them relative to each other in such a 
way that the deformations combine to form a solid connection. Thus, the releasable closure 
according to DE 196 41 421 A1 may be provided by the two deformed borders overlapping, 

15 the deformations each being radially extending protrusions formed on said borders and 
engageable with each other. In an embodiment of this type, it is difficult to re-open the 
longitudinal slit. 

Compared with such deformations, which are each provided spaced apart from each other in 
20 the longitudinal direction of the slit, the borders of the slit of a corrugated tube may also be 
designed as uniform deformations provided continuously over the length of the slit, as 
described, for example, in DE 197 47 623 A1. These continuous borders of the slit form the 
closures of the slit, which engage with each other, said closures being approached to each 
other and engaged with each other by laterally compressing the corrugated tube. By 
25 compressing said continuous closures again, they may be disengaged or released from each 
other, allowing the slit of the corrugated tube to be opened again. 

It is also known, from DE 197 05 761 A1, to provide the corrugated tube, in the region of the 
slit extending along a generating line, with an overlapping portion, in which the corrugated 
30 peaks and/or corrugated troughs of the corrugated portions are smaller than in the remaining 
corrugated tube area, so that they are engageable, in an overlapping relation, with the 
corrugated peaks and corrugated troughs of the opposite border on the longitudinal slit. 

35 



B/10/kd 




5 Such an overlapping portion is also shown in DE 197 00 916 A1, wherein the overlapping 
portions, which are each provided to the left and to the right of the slit and overlie each other 
in the closed condition of the corrugated tube, have different wall thicknesses. Further, the 
respective overtapping portions are characterized by a relatively complicated geometry, i.e. 
one which also requires a complicated design of the tool for producing the corrugated tube 
10 shape in this overlapping portion. This document further discloses that the corrugated tube, 
after a slit has been formed in the corresponding overlapping portion, is compressed such that 
the individual overlapping portions slide over one another, and a closure is produced. 

All of these previously described and known embodiments of the borders of the longitudinal 
15 slit are produced in a costly manner and often cause difficulties in producing such a plastic 
corrugated tube, i.e. in particular in an extrusion process, if different wall thicknesses in partial 
areas of the tube periphery and/or undercuts are envisaged. 

Therefore, it is an object of the invention that the afore-described method for producing a 
20 corrugated tube having a longitudinal slit be improved such that it is easily carried out and that 
the corrugated tube, after it has been opened and the cable harness has been inserted, may 
be closed again in a most simple and, consequently, most rapid manner, and remains closed 
even if the corrugated tube is laid In curves or bends, but, if required, may also be opened in 
some segments, e.g. in order to repair a damaged cable segment. 

25 

In a method as described above, this object is achieved by cutting open the corrugated tube 
along one of any of its generating lines in a subsequent cutting device, after the tube has 
been extruded and provided with corrugated peaks and corrugated troughs inside a 
corrugator. whereby the cut is made at a uniformly ascending or descending angle, which is 
30 located at the corrugated tube between a radius of the corrugated tube or a tangent in terms 
of its inclination, namely as an oblique cut, and the cut-open corrugated tube is then passed 
through a deformation device following the cutting device and compressed therein, whereby 

35 
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5 the borders of the slitted opening slip over one another, and finally, after the corrugated tube 
has cooled off, the border of the slitted opening lying on the inside is guided outward and is 
laid over the other border that was previously laid on the outside. 

In connection with the above-described previous efforts to provide corrugated tubes with such 
10 longitudinal slits, which are closed by their two borders, after insertion of the electrical cables, 
by means of special closures provided on them, but which may also be opened again, it has 
been found that a special and very costly design of the borders of the longitudinal slits 
comprising special closures can be omitted, if the longitudinal slit is not provided radially, as 
in all previously known corrugated tubes, but, as described above, Is an oblique cut made at a 
15 certain angle, which lies between a radial cut on the one hand and a tangent touching the 
tube, on the other hand. Since the corrugated tube, due to the dimensional stability of the 
plastic material, has a restoring force even in the slitted condition, the longitudinal slit closes 
again even after insertion of the cables in the corrugated tube. However, when a radially 
extending longitudinal slit is formed without disposing closures specially provided on the 
20 borders of the longitudinal slit, the known corrugated tubes run the risk that the longitudinal slit 
may open at these segments, when an accordingly slitted corrugated tube is laid in curves or 
bends, and the inserted cables may then protrude from the slitted portion. 

However, providing the slit according to the above-described invention prevents such 
25 complete opening of a longitudinally slitted corrugated tube, in particular in curved areas, so 
that the inserted cables cannot protrude therefrom. Thus, by making an oblique cut, it is 
achieved that, when the slit widens, of course, if laid in curves and bends, and the borders of 
the corrugated tube forming the slit move away from each other, the cables are still prevented 
from protruding because the still overiapping, obliquely cut areas of the corrugated peaks and 
30 corrugated troughs still overiie each other, even if they become further spaced apart by laying 
the corrugated tube in arches and bends. Consequently, the flatter the cut is made, the further 
the borders of the longitudinal slit can be spaced apart, without allowing the inserted cables to 
protrude from the slitted corrugated tube, in particular in the curved and arcuate areas, 

35 
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Although compression of the corrugated tube results in a nninimal reduction of the diameter of 
the corrugated tube, the borders of the slit overlap very far. Thus, the above-described 
advantage is achieved, namely that the slit may well open, in particular in curved areas, 
without allowing the electrical cables inserted therein to protrude from the corrugated tube 
5 through the slitted area. 

By cooling off the corrugated tube, the plastic material of which the corrugated tube is made is 
finally provided with its particular elastic and flexible properties, so that it then also has the 
property of constantly maintaining this dimensional stability imparted to it by the above- 

10 described manufacturing process, i.e. of returning to its initial shape even when its 
longitudinally slitted portion is deformed. This previously described measure according to the 
invention, i.e. the reversal of the overlapping borders from their first position to a second, 
reversed position, imparts to the corrugated tube a relatively strong closing force, or a 
corresponding closing ability and adherence, which is preserved even if the corrugated tube 

1 5 has to be re-opened after insertion of the cable harness, for example in order to repair a cable 
segment. This strong closing force causes the corrugated peaks and corrugated troughs of the 
respectively overtapping borders of the longitudinal slit to closely engage each other, thus 
resulting in a very smooth transition area both on the inside and on the outside of the slitted 
corrugated tube in this segment of the slit. 

20 

The above-described invention, and in particular its unexpectedly found effects, are 
advantageous over the slitted corrugated tube of the prior art because they can be achieved 
with corrugated tubes which . need not be deformed in the generating portion, in which the 
radially extending, longitudinal cut is later provided. Thus, in a corrugated tube manufactured 
25 according to the invention, the special deformation of the border portions of the longitudinal 
slit to closures and even the additional provision of further closures additionally required in 
some cases, both of which are disadvantageous particulariy in terms of cost and time, are 
eliminated. 

30 Further, the above object of the invention is also achieved by a plastic, dimensionally stable 
corrugated tube which is provided, in particular, for protectively enclosing electrical lines and 
which comprises a slitted opening that extends along a generating line, wherein the slitted 
opening is formed, after extrusion and after being provided with corrugated peaks and 
corrugated troughs along one of any of its generating lines, at a uniformly ascending or 

35 descending angle, which is located at the corrugated tube between a radius of the corrugated 
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tube or a tangent in terms of its inclination, namely provided as a linear, oblique cut, and the 
cut-open corrugated tube is compressepl such that the borders and of the slitted opening slip 
over one another, and finally, the border of the slitted opening lying on the inside is guided 
outward and is laid over the other border that was previously located on the outside. 

5 

In a further embodiment of the invention, a protrusion is provided in the above-described 
corrugated tube, on the side of the border which was previously disposed on the inside, said 
protrusion extending radially inwardly and parallel to the opening at at distance from the slitted 
opening, 

10 If existing, such a protrusion, extending parallel to the slit, provides the corrugated tube with a 
certain rigidity, which, on the one hand, does not prevent the corrugated tube from being laid 
in curved areas, but, on the other hand, limits the ability of the corrugated tube of being 
compressed, thus preventing the corrugated tube from collapsing and, where it is connected 
to manifold pieces, also imparting to it a higher resistance to being pulled out of the manifold 

1 5 piece in their connecting areas. 

In a further advantageous embodiment, the protrusion is provided as a ditch- or groove- 
shaped indentation of the corrugated tube wall. 

Such an embodiment of the protrusion increases the desired rigidity of the corrugated tube 
20 and stabilizes the closing position of the overlapping borders of the corrugated tube. 

Advantageously, the ditch- or groove-shaped indentation also has the undulating profile of the 
corrugated tube walL 

25 According to the invention, the edge of the other border, which was previously located on the 
outside, contacts the protrusion lying opposite this border. 

Thus, the relatively sharp edge of the border of the corrugated tube lying on the inside is 
prevented from damaging the electrical lines to be inserted in the corrugated tube. 

30 
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The above-described invention will now be described in nnore detail, by way of example, with 
reference to preferred embodinnents ancj to the drawings described hereinafter, wherein: 



Fig. 1 is a view of a segnnent of an unslitted corrugated tube having corrugated peaks and 
5 corrugated troughs, which shows respective cuts A-A and B-B through a corrugated 

peak and a corrugated trough, respectively, 



Fig. 2 Is a view of a segment of a corrugated tube having corrugated peaks and corrugated 
troughs, which shows respective cuts A-A and B-B through a corrugated peak and a 
10 corrugated trough, respectively, wherein the corrugated tube is provided with an 

oblique cut, 



Fig. 3 is a view of a segment of a corrugated tube having corrugated peaks and corrugated 
troughs, which shows respective cuts A-A and B-B through a corrugated peak and a 
15 corrugated trough, respectively, and the slltted corrugated tube, which is provided with 

an oblique cut. is shown upon exiting from a deformation device following the cutting 
device and having overlapping slit borders, 

Fig. 4 is a view of a segment of a corrugated tube having corrugated peaks and corrugated 
20 troughs, which shows respective cuts A-A and B-B through a corrugated peak and a 

corrugated trough, respectively, after the inner border, which was previously located 
underneath the other border, has been overlapped onto the outside and over the other 
border, which was previously located on the outside, with the now reversely 
overlapping borders of the longitudinal slit being pressed into one another with their 
25 corrugated peaks and corrugated troughs, and 



Fig. 5 is a view of a segment of a corrugated tube having corrugated peaks and corrugated 
troughs, which shows respective cuts A-A and B-B through a corrugated peak and a 
corrugated trough, respectively, according to Fig. 4, but with a protrusion being 
30 additionally provided on the side of the border now lying on the outside, which 

protrusion, being spaced apart from the slitted opening, extends radially inwardly and 
parallel to the opening. 



35 
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5 The corrugated tube 1 shown in the Figures is made of plastics and comprises corrugated 
peaks 2 and corrugated troughs 3 disposed at certain intervals along its length. The plastic 
material used to produce such corrugated tubes is selected by the person skilled in the art so 
as to Impart to the corrugated tube the elasticity and flexibility appropriate to the required 
dimensional stability, in order to allow it, on the one hand, to be laid and held in a stable 
10 longitudinal direction, and on the other hand, to be laid around curves and bends, with the 
slitted corrugated tube returning to its original, initial shape upon being opened for insertion of 
the electrical cables, so that the respective borders of the slit contact each other again. 

The corrugated tube shown in Fig. 1, which is passed out of an injection molding device and 
15 through a corrugator, is provided with an oblique cut 4, as shown in Fig. 2, in a cutting device 
disposed subsequently to the corrugator, wherein the slit 4. which extends along an angular 
position situated between a radial cut and a tangent, presents itself as shown in the side view 
of Fig. 2. As can be seen from these drawings, the inclination of the oblique slit 4 is not 
unlimitedly selectable, but only up to a tangential position at the interior wall portion formed by 
20 the conrugated troughs in the interior space of the corrugated tube. 

This thus-slitted tube is then passed through a deformation device located subsequent to the 
cutting device and also not shown in the Figures, wherein the diameter of the corrugated tube, 
which has a certain diameter and is slitted as shown in Fig. 2, is reduced by sliding the 
25 borders 5 and 6 of the longitudinal slit 4 over one another as represented by the respective 
sections A-A and B-B in Fig. 3: It is obvious that this compression of the corrugated tube, 
which is still warm during this deformation operation, causes the borders 5 and 6 of the 
longitudinal slit 4 of the corrugated tube 1 to slide further over each other, i.e. the protrusion of 
electrical cables inserted in such a corrugated tube is made even more difficult. 

30 

The corrugated tube, having been deformed and slitted in this manner, then cools off so that 
the plastic material from which the corrugated tube is made obtains its final elastic and 
flexible property, but in particular its dimensional stability. This means that the corrugated 
tube tends to remain in its shape as shown In Fig. 3, and if it is deformed from its 
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predetermined shape, it automatically returns to this predetermined shape immediately upon 
being released. 

4 

However, this corrugated tube is not yet ready for its actual purpose, namely to protect the 
5 electrical cables inserted or to be inserted in it from being damaged, because, in particular, 
the border 5 of the longitudinal slit, which extends into the interior of the corrugated tube, may 
damage these electrical cables. Therefore, it is envisaged that the border 6 of the longitudinal 
slit, which is on the outside in Fig. 3. may be folded inside in a further process step, for 
example in a further processing device, possibly also manually, for example when inserting 

10 the electrical lines in such a corrugated tube. To this end, the border 5. which is still located 
on the inside, is pulled or taken out and laid on the border 6, which was previously on the 
outside, as indicated by the sections A-A and B-B in Fig. 4. During this processing of the 
slitted corrugated tube 1, the diameter of the corrugated tube is enlarged again, and the thus- 
deformed corrugated tube tends to return to its previous smaller diameter due to its 

15 dimensional stability. As a consequence of this tendency, the corrugated troughs and 
corrugated peaks, as shown in Fig. 4, are strongly pressed into each other, so that a relatively 
smooth closure of the longitudinal slit 4 is formed, and the risk of damaging the electrical 
cables inserted therein, is eliminated, in particular in the interior of the tube. 

20 The closure of the longitudinal slit 4 shown in Fig. 4 has excellent closing properties inherent 
to the corrugated tube 1 , which prevent the electrical cables enclosed by the corrugated tube 
1 from protruding, even in case this corrugated tube is laid in a small bend or in a very narrow 
curve and the borders 5 and 6 of the longitudinal slit 4 are moved some distance apart. 



25 
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Finally, Fig. 5 shows a corrugated tube according to the embodiment represented in Fig. 4, 
wherein, however, a protrusion 7, which is spaced apart from the slitted opening 4 and 
extends radially inwardly and parallel to the opening 4, is additionally provided on the side of 
the border 5. which was previously on the inside. This protrusion 7 could simply be provided in 
5 the form of a longitudinally extending ridge, but is advantageously designed as a ditch- or 
groove-shaped indentation 8 in the wall of the corrugated tube 1, as shown in Fig. 6. Thus, 
such a longitudinally extending indentation of the wall of the corrugated tube imparts a certain 
inherent rigidity and further forms an abutment for the sharp edge 9 of the border 6 of the slit 
4. This abutment prevents the corrugated tube from collapsing or from being too strongly 

10 compressed. The sliding of the overlapping borders 5 and 6 of the slit 4 of the corrugated tube 
over each other is thus limited, and the stability of the corrugated tube in the connecting areas 
with manifold and connecting pieces is also increased, and in particular, a higher resistance of 
the corrugated tube to sliding out of such manifold pieces is achieved. Thus, the ends of such 
corrugated tubes are prevented, in particular, from being inadvertently pulled out or from 

15 inadvertently dropping out of such manifold pieces or connections. 

The protrusion 7 and the contact of the edge 9 of the border 6 of the slit 4 also have the effect 
that the sharp edge 9 cannot damage the electrical cables inserted in the corrugated tube. 
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Claims 

4 

1) A method for producing a plastic, dimensionally stable corrugated tube (1) which is 
provided, in particular, for protectively enclosing electrical lines and which comprises a 

5 slitted opening (4) that extends along a generating line, characterized in that the 
corrugated tube (1). after it has been extruded and provided with corrugated peaks (2) and 
corrugated troughs (3) inside a corrugator. is cut open along one of any of its generating 
lines in a subsequent cutting device, whereby the cut is made at a uniformly ascending or 
descending angle, which is located at the corrugated tube between a radius of the 

10 corrugated tube or a tangent in terms of its inclination, namely as an oblique cut. and the 
cut-open corrugated tube (1) is then passed through a deformation device subsequent to 
the cutting device and compressed therein, whereby the borders (5) and (6) of the slitted 
opening (4) slip over one another, and finally, after the corrugated tube (1) has cooled off. 
the border (5) of slitted opening (4) lying on the inside is guided outward and is laid over 

15 the other border (6) that was previously located on the outside. 

2) A plastic, dimensionally stable corrugated tube (1) which is provided, in particular, for 
protectively enclosing electrical lines and which comprises a slitted opening (4) that 
extends along a generating line, characterized in that the slitted opening (4) is formed. 

20 after extrusion and after being provided with corrugated peaks (2) and corrugated troughs 
(3) along one of any of its generating lines, at a uniformly ascending or descending angle, 
which is located at the corrugated tube between a radius of the corrugated tube or a 
tangent in terms of its inclination, namely as a linear, oblique cut, and the cut-open 
corrugated tube (1) is compressed such that the borders (5) and (6) of the slitted opening 

25 (4) slip over one another, and finally, the border (5) of slitted opening (4) lying on the inside 
is guided outward and is laid over the other border (6) that was previously located on the 
outside. 

3) A corrugated tube as claimed in Claim 2. characterized in that a protrusion (7), which is 
30 tumed radially inward and extends parallel to the opening (4), is provided, spaced apart 

from the slitted opening (4). on the side of the border (5). which was previously positioned 
on the inside. 

4) A corrugated tube as claimed in Claim 3, characterized in that said protrusion (7) is 
35 provided in the form of a ditch- or groove-shaped indentation (8) of the wall of the 
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corrugated tube (1). 

5) A corrugated tube as claimed in Claim 4, characterized in that the ditch- or groove-shaped 
indentation (8) also has the undulating profile of the wall of the corrugated tube (1). 

5 6) A corrugated tube as claimed in any of Claims 2 to 5, characterized in that the other border 
(6), which was previously positioned on the outside, abuts against the protrusion (7) 
opposite the border (6) with its edge (9). 
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Abstract 



A method is proposed for producing a plastic, dimensionally stable corrugated tube which is 
provided, in particular, for protectively enclosing electrical lines and which comprises a slitted 
opening that extends along a generating line, wherein the corrugated tube, after it has been 

15 extruded and provided with corrugated peaks and corrugated troughs inside a corrugator, is 
cut open along one of any of Its generating lines, wherein the cut is not a radial cut, but is 
made with an angle that deviates therefrom or is made with a sequence of successive angles 
of this type, the corrugated tube is then compressed, whereby the borders of the slitted 
opening slip over one another, and finally, after the corrugated tube has cooled off 

20 completely, the border of the slitted opening lying on the inside is guided outward and is laid 
over the other border that was previously laid on the outside. 
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